Bone marrow mesenchymal stem cells and electroacupuncture downregulate the inhibitor molecules and promote the axonal regeneration in the transected spinal cord of rats.
Our previous study has reported that electroacupuncture (EA) promotes survival, differentiation of bone marrow mesenchymal stem cells (MSCs), and functional improvement in spinal cord-transected rats. In this study, we further investigated the structural bases of this functional improvement and the potential mechanisms of axonal regeneration in injured spinal cord after MSCs and EA treatment. Five experimental groups, 1) sham control (Sham-control); 2) operated control (Op-control); 3) electroacupuncture treatment (EA); 4) MSCs transplantation (MSCs), and 5) MSCs transplantation combined with electroacupuncture (MSCs + EA), were designed for this study. Western blots and immunohistochemical staining were used to assess the fibrillary acidic protein (GFAP) and chondroitin sulfate proteoglycans (CSPGs) proteins expression. Basso, Beattie, Bresnahan (BBB) locomotion test, cortical motor evoked potentials (MEPs), and anterograde and retrograde tracing were utilized to assess cortical-spinal neuronal projection regeneration and functional recovery. In the MSCs + EA group, increased labeling descending corticospinal tract (CST) projections into the lesion site showed significantly improved BBB scales and enhanced motor evoked potentials after 10 weeks of MSCs transplant and EA treatment. The structural and functional recovery after MSCs + EA treatment may be due to downregulated GFAP and CSPGs protein expression, which prevented axonal degeneration as well as improved axonal regeneration.